Calcium transporters and signalling in smooth muscles.
Two P-type Ca transporters, the plasma membrane Ca-ATPase (PMCA) and the sarcoplasmic reticulum (SR) Ca-ATPase (SERCA), play a crucial role in maintaining Ca homeostasis, controlling contractility and contributing to excitably and cell signalling in smooth muscle cells. There is considerable structural homology between the two Ca-ATPases; they both have transmembrane spanning regions, have similar ATP-phosphorylated intermediaries, counter transport protons and are regulated by several second messengers. They both also exist in several isoforms and have many splice variants, which presumably impart some of their tissue specific functions. We describe the relative contribution of PMCA and the Na-Ca exchanger to Ca efflux in relaxation to smooth muscle, including recent data from transgenic mice, which has begun to elucidate the specific contributions of individual isoforms to Ca signalling. We then consider Ca release and uptake into the SR in smooth muscle. Experiments investigating the distribution of SERCA in smooth muscle cells have provided new insights into control of SR luminal Ca, and the effects of SR Ca load on signalling, is discussed. This is followed by a detailed consideration of the interactions between the surface membrane and SR membrane pumps, exchangers and ion channels in smooth muscle, along with their distribution to caveolae and cholesterol-rich membrane domains. Where relevant the importance of these functions to health and disease are noted. We conclude that the dynamic changes in splice variants expressed, constituents of membrane microdomains and environment of the sub-sarcolemmal space, close to the SR, need to be the focus of future research, so that the full importance of Ca transporters to smooth muscle signalling cascades can be better understood.